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(54) A method for assembling an electric fan 

(57) A method for assembling an electric fan includ- 
ing a fan (14) connected to the rotor (10) of an electric 
motor, comprising the steps of: 

determining the orientation of the unbalance vec- 
tors both of the fan and of the rotor, and 
mounting the fan (14) and the rotor (10) so that the 
respective unbalance vectors are in a phase oppo- 
sition to each other. 



FIG. 4 „ _ 




O 
CD 
CD 

CM 
CD 
CD 

O 

Q. 

Ill 



Primed by Xerox (UK) Business Services 
2 16.7/3 8 



EP 0 962 660 A1 



Description 

[0001] The present invention relates to a method for 
assembling an electric fan. 

[0002] The invention has been developed with partic- 
ular reference to electric fans for heating, air-condition- 
ing and engine cooling units for vehicles, including a 
plastics material or aluminium fan coaxial with the rotor 
of an electric motor. The fan and the rotor are mechani- 
cally connected to each other in various ways (screw- 
ing, fitting with interference and the like). Each of these 
two members, separately, is statically unbalanced of a 
certain quantity, which can be measured in general as: 

S=MExd 



10 



where: 

ME = 
d = 



eccentric mass, and 

distance from the axis of rotation. 



[0003] The rotor-fan unit after assembly is in its turn 
unbalanced of a total quantity equal to the vectorial sum 
of the two initial unbalance. 

[0004] In order to reduce the total unbalance to 
acceptable values, in the known assembly methods the 
step of connecting the fan to the rotor is followed by a 
step of controlling the residual unbalance and, if the 
total unbalance is higher than a predetermined value, 
by a balancing step. Such balancing requires the appli- 
cation of weights with suitable mass in suitable posi- 
tions, so that the unbalance of the rotating member is 
brought below a prescribed limit. This operation 
requires a time that has a significant influence on the 
assembly cost. 

[0005] The present invention has the object to provide 
a method for assembling an electric fan which is not 
affected by said drawback. 

[0006] According to the invention, this object is 
achieved by a method having the features forming the 
subject of the main claim. 

[0007] The method according to the invention consists 
essentially in assembling the fan and the rotor of the 
electric motor with opposed unbalance vectors. In this 
way, the total unbalance is equal to the arithmetical dif- 
ference of the initial unbalances of the two components. 
The total unbalance of the fan-rotor unit in the great 
majority of cases will be smaller than the prescribed 
limit which requires a separate balancing operation. In 
this way it is possible either to reduce considerably or to 
totally nullify the time required for balancing the electric 
fans. 

[0008] Further characteristics and advantages of the 
present invention will become clear in the course of the 
detailed description which follows, given purely by way 
of non-limiting example, with reference to the annexed 
drawings, in which: 



figure 1 is a schematic lateral view of a rotor-fan 
unit, 

figures 2 and 3 schematically show the rotor and 
the fan with the respective static unbalance vectors, 
and 

figure 4 is a perspective view which schematically 
shows the rotor and the fan mounted with the 
respective static unbalance vectors in phase oppo- 
sition. 



[0009] With reference to the drawings, 10 indicates 
the rotor of an electric motor, having a shaft 12 on which 
a fan 14 is fixed by means of any known connection sys- 
tem. Both the rotor 1 0 and the fan 14 have static unbal- 
15 ances which in figure 1 are schematically represented 
by eccentric masses respectively indicated 16 and 18. 
This representation is purely fictitious because usually 
the static unbalances are not formed by a concentrated 
mass, but rather by an asymmetric distribution of the 
20 total mass with respect to the axis of rotation. However, 
the end effect of the static unbalance of a rotating mem- 
ber can be represented by a concentrated eccentric 
mass. 

[0010] With reference to figures 2 and 3, the static 
25 unbalance of rotor 1 0 and fan 1 4 are represented by two 
vectors A e B each of which has an amplitude propor- 
tional to the product of the concentrated eccentric mass 
by its distance from the axis of rotation. Each vector rep- 
resenting the unbalance has furthermore a characteris- 
30 tics phase angle indicated respectively by a and p which 
locates the positions of the unbalance vector with 
respect to a coordinate system X, Y and X', Y\ 
[001 1 ] In accordance with the method according to the 
present invention, the fan 14 is rotated about its own 
35 axis in order to determine the orientation p of its unbal- 
ance vector B. This position is marked for a subsequent 
use in the assembly line or the fan is positioned such 
that the orientation of the unbalance vector is known. 
[0012] During the preparation of the rotor 10 or in the 
40 subsequent testing of the motor without the fan, the 
rotor is mechanically rotated, so as to determine the ori- 
entation a of the unbalance vector A. This position is 
marked for a subsequent use on the assembly line or 
the motor is positioned so that the orientation of the 
45 unbalance vector is known. 

[001 3] The final connection of the fan 1 4 on the rotor 
10 is made so as to oppose the two unbalance vectors 
A e B, as schematically shown in figure 4. In the condi- 
tion in which a=p-180°, the total static unbalance of 
so the rotor-fan unit has an amplitude given by the differ- 
ence between the absolute values of the unbalance 
vectors A and B. 

[001 4] In this way, in a mass production the number of 
balancing operations necessary for bringing the total 
55 unbalance below a predetermined level will be consider- 
ably reduced. The balancing will be requested only in 
the few cases in which the arithmetic difference 
between the two static unbalance remains greater than 
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the predetermined threshold value. 
Claims 

1 . A method for assembling an electric fan including a s 
fan (14) connected to the rota (10) of an electric 
motor, characterized in that it comprises the steps 

of: 

determining the orientation of the unbalance 10 
vectors (A, B) both of the fan (14) and of the 
rotor (10), and 

mounting the fan (14) and the rotor (10) so that 
the respective unbalance vectors (A, B) are in a 
phase opposition to each other. is 

2. A method according to claim 1, characterized in 
that the rotor and the fan are marked for indicating 
the positions of the unbalance vectors and are 
assembled to each other with the respective mark- 20 
ings in diametrically opposed positions. 

3. A method according to claim 1, characterized in 
that the fan and the rotor are moved positioned so 
that the orientations of the respective unbalance 25 
vectors is known and are assembled so as to place 

in diametrically opposed positions the known loca- 
tions of the respective unbalance vectors. 
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